Colour contrast sensitivity was measured by a system fully described elsewhere.27 The minimum colour contrast between letter/annulus and background at which identification of the letter/ annulus is possible is 6% centrally and 25% peripherally (220 of eccentricity) for the protan, deutan, and tritan colour confusion axes in normal subjects.
ELECTRORETINOGRAPHY
The electroretinogram was recorded using standard testing protocols28 29 with gold foil electrodes and a Grass PS22 stroboscope as a stimulator.
Further electroretinographic responses were obtained using a series of coloured flashes against different coloured backgrounds. Green (550 nm) and red (660 nm) light emitting diodes were used as a stimulus against an opposite background. This system has been fully described elsewhere. 30 The pattern evoked electroretinogram was also recorded as described in other reports.3' Results Of the family shown to have a cysteine 118/119 deletion mutation, 18 members are known to be affected (Fig 1) . All affected members were aware of difficulty with night vision by the age of 10 years, and reduced visual fields during the second or third decades oflife (Table 1) . Reading vision deteriorated after the age of 50 years, and the oldest patient examined had no useful vision at the age of 60 years. By the third decade of life there was irregularity ofpigmentation at the level of the retinal pigment epithelium in the midperipheral fundus which was confirmed by fluorescein angiography (Fig 2A) , but little intraretinal pigmentation. Patient V-2 also had mild macular oedema (Fig 2B) . By 60 years there was profound atrophy of the retina and choroid.
There was sufficient residual function in four members between the ages of 22 and 30 years (V-2, V-6, V-7, V-9) to characterise the loss (Table 1) . In all the central sensitivities was within 2 log units of normal (Figs 3, 4 ) except in case V-7. In V-7 cone and rod thresholds were elevated by 2 and 3-5 log units respectively. Depression ofsensitivities was less marked under photopic than under scotopic conditions. and cone function was detectable throughout the visual field in two subjects (V-2, V-9), depression of cone sensitivities of 1-2 log units being less marked than those of rods (1-4 log units). In the other two little function was detectable outside 90. Recovery from bleach was recorded at two paracentral points in each subject (Fig 4) . At 30 of eccentricity the prebleach thresholds were elevated by 1-2 log units, the rod-cone break occurred at the normal time and final thresholds were achieved by 45 minutes. In V-2 at 90 of Fig 3LE eccentricity the prebleach threshold was elevated by 4 log units and the recovery was monophasic without evidence of rod contribution. Colour contrast sensitivities were normal centrally in all .four subjects but beyond 60 the objects were not seen at 100% contrast (Fig 5) . In V-7, the electroretinogram was extinguished (Fig 6) and the pattern electroretinogram was just detectable (Fig 7) . The The expression of the RDS gene
